A Gram-positive, oxidase-and catalase-positive, strictly aerobic and motile bacterium, designated WS 4626 T , was isolated from a medical practice. Spherical endospores were formed terminally in swollen rods. The genomic DNA G+C content was 37.1 mol%. Cells contained iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 17 : 1 v10c, anteiso-C 17 : 0 and iso-C 17 : 0 as the predominant cellular fatty acids and MK-7 and MK-6 as the major isoprenoid quinones. The major polar lipids were diphosphatidylglycerol, phosphatidylethanolamine and phosphatidylglycerol, the cell-wall peptidoglycan was type A4a, L-Lys-D-Asp and the major cell-wall sugar was xylose. et al., 2012), was recently proposed. In this manuscript, the taxonomic characterization of a micro-organism, designated WS 4626 T , isolated from a medical practice, is described and the affiliation to the genus Lysinibacillus or other genera with spherical spores and the cell-wall peptidoglycan type A4a is discussed.
The species Bacillus sphaericus was first proposed by Meyer and Neide (Neide, 1904) as a motile rod with spherical endospores terminally located in swollen sporangia. For a long time it was questionable whether Bacillus fusiformis (Gottheil, 1901) should be recognized as a separate species, as a synonym of B. sphaericus or as B. sphaericus var. fusiformis (Smith et al., 1946) . The genus Lysinibacillus was first proposed by Ahmed et al. (2007) to accommodate Gram-positive, motile and spherical-spore-forming rods with lysine and aspartate in the cell-wall peptidoglycan that belong to the Bacillus RNA group 2 (Ash et al., 1991) . Ahmed et al. (2007) proposed the type species Lysinibacillus boronitolerans and reclassified B. sphaericus and B. fusiformis as Lysinibacillus sphaericus and Lysinibacillus fusiformis. Recent literature has described the species Lysinibacillus sinduriensis and the transfer of Bacillus massiliensis and Bacillus odysseyi to Lysinibacillus massiliensis comb. nov. and Lysinibacillus odysseyi comb. nov. (Jung et al., 2012) and the transfer of Bacillus macroides to Lysinibacillus macroides sp. nov., nom. rev. (Coorevits et al., 2012) . At the time of writing, the genus Lysinibacillus comprised the following species (Euzéby, 2011) : the type species L. boronitolerans, L. sphaericus, L. fusiformis (Ahmed et al., 2007) , L. parviboronicapiens (Miwa et al., 2009) , L. sinduriensis, L. massiliensis, L. odysseyi, L. macroides and L. xylanilyticus (Lee et al., 2010) . One further species, Lysinibacillus mangiferahumi (Yang et al., 2012) , was recently proposed. In this manuscript, the taxonomic characterization of a micro-organism, designated WS 4626 T , isolated from a medical practice, is described and the affiliation to the genus Lysinibacillus or other genera with spherical spores and the cell-wall peptidoglycan type A4a is discussed.
Air samples (each 500 l) were collected using the MAS-100 Eco airsampler (Merck) from different rooms of a medical practice in Bavaria using tryptone soy agar (TSA; Roth), incubating the plates for 8 days at 35 u C. Cell counts were determined and representative colonies were identified using Fourier-transform infrared spectroscopy (Wenning et al., 2008) and 16S rRNA gene sequencing. The majority of the isolates were spore-forming rods, but also Grampositive cocci and pseudomonads were found. Several isolates could not be assigned to any known species. One isolate, designated WS 4626 T , was a Gram-positive, endospore-forming, motile and strictly aerobic bacterium that originated from a sample collected at a site where blood samples were taken from patients. Strain WS 4626 T exhibited small, glassy colonies on TSA; better growth with opaque colonies was obtained on all-purpose Tween agar
The GenBank/EMBL/DDBJ accession numbers for the 16S rRNA gene and groEL sequences of strain WS 4626
T are HE577173 and HE795024, respectively.
(APTA; Merck), plate count agar with powdered milk (PCMA; Roth), nutrient agar (DEVA; Roth) and M17 agar (Oxoid) supplemented with 0.5 % (w/w) glucose. Cellular morphology, motility and the nature of the endospores were determined using phase-contrast microscopy (Leica) after cultivation on TSA supplemented with 0.1 % (w/w) glucose (TSGA; 3 and 7 days at 30 u C), on PCMA (7 days at 30 u C) and in tryptone soy broth (TSB; Roth) aerated by shaking (18-24 h at 30 u C). Gram reaction was determined using the non-staining KOH method as described by Ryu (1940) . Oxidase was determined using Bactident Oxidase strips (Merck) and catalase was checked by the production of gas bubbles after the addition of a drop of a 3 % (v/v) hydrogen peroxide solution. Enzyme activities and biochemical characteristics, including tests for the VogesProskauer reaction, nitrate reduction, H 2 S development and urease formation, were carried out using API ZYM, API 50 CHB, API 20 E and API Coryne systems (bioMérieux), according to the manufacturer's instructions. Positive reactions were considered positive after an incubation time according to the instructions of the supplier and weakly positive after prolonged incubation for up to 7 days at 30 u C in a humid chamber. All microtubes in the API 50 CH kit were covered with paraffin oil. Assimilation of carbohydrates as sole carbon sources was also determined using the API 50 CH system using as inoculum a bacterial suspension prepared with the API AUX suspension medium that is delivered with ID 32 GN (bioMérieux). Oxidation of different organic substrates was tested using GP2 MicroPlates (Biolog); however, even with an optical inoculation density of strain WS 4626 T adjusted to 1.0 at 600 nm, none of the reactions was positive, which indicated that the carbon sources were not oxidized under these conditions. For use as reference strains, L. Growth at pH 6-10 (at intervals of 0.5 pH unit) was examined in shaken TSB using the buffer solutions as described by Xu et al. (2005) . Growth with 0.5-10.5 % (w/ v) NaCl (at intervals of 1 %) was determined in shaken TSB for 7 days at 30 u C. Growth at different temperatures was tested in shaken TSB. Resistance to lysozyme, production of dihydroxyacetone, deamination of phenylalanine, utilization of citrate, egg-yolk reaction and reduction of nitrate were examined as described by .
Growth under anaerobic conditions was tested on TSGA which was incubated in vacuum sealed plastic bags together with Anaerocult Mini pillows (Merck) for 7 days at 30 uC. DNase activity agar (Merck) was incubated for 7 days at 30 u C and then read for hydrolysis after flooding the agar with 1 M HCl. The presence of L-alanine aminopeptidase was tested using commercially available test strips (Cerny, 1976; Fluka) . For other decomposition reactions TSGA was supplemented with (l
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) 4 g gelatin, 1 g or 10 g soluble starch, 10 ml of separately autoclaved Tween 20, 40, 60 or 80 (plus 0.1 g CaCl 2 ), 100 ml skim milk or 40 g skim milk powder (Oxoid), 3.5 g L-tyrosine, xanthine or hypoxanthine or 10 ml glyceryl tributyrate. Plates with starch and gelatin were read for clear zones under or around the colonies after flooding by Lugol's solution (Merck) and HgCl 2 solution (12 g HgCl 2 , 16 ml concentrated HCl, 80 ml H 2 O), respectively, after incubation for 7 days at 30 u C. Prior to flooding, colonies were scraped off. Cells of strain WS 4626
T cultivated in shaken TSB were short rods, approximately 0.8-1.064.0-9.0 mm in size and endospores were formed terminally in swollen sporangia (Fig. S1 , available in IJSEM Online). The isolate grew at 10-42 uC (optimum 30 uC), at pH 6.5-8.5 (optimum pH 7-8) and with 0-5.5 % (w/v) NaCl (optimum 0.5 %). Acid was produced from D-fructose, D-mannitol, gluconate, glycerol, 5-ketogluconate and N-acetyl-b-glucosamine. The whole range of phenotypic characteristics is given in the species description and Table 1 .
Susceptibility tests to antibiotics were performed using the ATB VET and ATB G-EU systems (bioMérieux) with appropriate test conditions for mesophilic bacilli (transfer of 50 ml of a 0.5 McFarland dense bacterial suspension into an ampoule of the ATB suspension medium; incubation of the strips for 3 days at 30 u C). In addition, the tests were performed with a 6-fold more turbid inoculum (.OD) or with a prolonged incubation for further 3 days (.t). Strain WS 4626
T was resistant to the following antibiotics (mg l 21 ): cefepim (8), cefixim (1), cefoperazon (4 at .OD and .t), cefotaxim (1), ceftazidim (8), ciprofloxacin (0.1; 1 at .OD), colistin (4), erythromycin (1), flumequin (4 at .OD), fosfomycin (32), imipenem (2), kanamycin (8 at .OD and .t), lincomycin (2), meropenem (2 at .t), tetracycline (4 at .t), metronidazole (4), nalidixic acid (16), ofloxacin (0.5), oxacillin (2), oxolinic acid (2), piperacillin (8 at .t), piperacillin+tazobactam (8/4 at .t), sulfamethizol (100), tetracyclin (4 at .OD and .t) and tobramycin (2).
The almost-complete 16S rRNA gene sequence (1504 bp) of the novel strain was obtained according to Schmidt et al. (2009) and compared with the most similar sequences of type strains retrieved from the EzTaxon database . The closest phylogenetic relatives to the isolate were L. xylanilyticus XDB9 T (96.7 % 16S rRNA gene sequence similarity), L. odysseyi 34hs-1 T (96.5 %), Bacillus isronensis B3W22 T (96.0 %), L. massiliensis 4400831 T (95.8 %) and L. macroides LMG 18474 T (95.7 %). Other type strains of species of the genera Lysinibacillus, Bacillus, Solibacillus, Caryophanon, Chryseomicrobium, Psychrobacillus and Sporosarcina exhibited slightly lower similarities (95.6-94.0 %). 16S rRNA gene sequences with the highest similarities to the isolate were selected for phylogenetic analysis using maximum-likelihood (Fig. 1) neighbour-joining and maximum-parsimony (data not shown) in CLUSTAL W (Larkin et al., 2007) and MEGA (Tamura et al., 2011) . In these trees, strain WS 4626 T and type strains of the species L. sinduriensis and L. massiliensis. This topology was substantially confirmed using partial groEL sequencing (560 bp), performed as described by Seiler et al. (2012b) . In the maximum-likelihood phylogenetic tree calculated using groEL amino acid sequences (Fig. 2) T and strain WS 4626 T , particularly when the amino acid sequences were compared. The former group and L. boronitolerans DSM 17140
T exhibited 97.1-88.6 % nucleotide sequence similarity and 98.9-97.3 % amino acid sequence similarity, whereas the latter exhibited 83.2-75.4 % nucleotide sequence similarity and 89.8-81.7 % amino acid sequence similarity, respectively. These findings indicate that L. odysseyi, L. sinduriensis and L. massiliensis probably need to be reclassified and the genus Lysinibacillus may need to be revised. This, however, will require detailed comparative analyses and cannot be a task of the present study.
Amino acid and sugar analysis of cell-wall hydrolysate, determination of the genomic DNA G+C content by HPLC, spectroscopical genomic DNA-DNA hybridization, analysis of whole-cell fatty acids, extraction and twodimensional TLC identification of isoprenoid quinones and polar lipids were carried out by the identification service of the DSMZ as described previously (Seiler et al., 2012a, b) . The complete cell-wall hydrolysate contained the amino acids alanine, glutamate, lysine and aspartate and the peptide D-Asp-L-Lys; the partial hydrolysate contained the peptides D-Asp-L-Lys, D-Asp-L-Lys-D-Ala and L-Ala-DGlu. With rigorous hydrolysis conditions according to MacKenzie (1987) , the molar ratio of Ala/Asp/Glu/Lys was 1.5 : 0.8 : 1.0 : 0.9. Glutamic acid served as the N-terminus
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Bacillus isronensis B3W22 T (EF114311)
Solibacillus silvestris The results of the 16S rRNA gene sequence and groEL sequence analyses and the morphological, biochemical and the chemotaxonomic data for the isolate are presented here according to the minimal standards Tindall et al., 2010) . There are some conspicuous differences between the isolate and all type strains of described species of the genus Lysinibacillus. Therefore, strain WS 4626 T should be assigned to a novel species within this genus, for which the name Lysinibacillus meyeri sp. nov. is proposed.
Description of Lysinibacillus meyeri sp. nov.
Lysinibacillus meyeri (me9yer.i. N.L. gen. masc. n. meyeri of Meyer, named in honour of Arthur Meyer, who, together with Ernst Neide in 1904, described the species B. sphaericus, now L. sphaericus).
Cells are Gram-positive, motile and strictly aerobic rods (0.8-1.064.0-9.0 mm) and produce spherical endospores that lie terminally in swollen sporangia. Colonies are cream, flat to low convex and translucent with irregular margins; after 3 days at 30 uC on TSBA colonies are 2-4 mm in diameter. Grows at 10-42 u C (optimum 30 u C), at pH 6.5-8.5 (optimum pH 7-8) and with 0-5.5 % (w/v) NaCl (optimum 0.5 %). Grows in TSB with 100 U lysozyme ml
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. Positive for catalase, oxidase and the Voges-Proskauer test, but negative for reduction of nitrate to nitrite, production of indole or hydrogen sulphide, anaerobic growth, citrate utilization, aminopeptidase and phenylalanine deaminase. Does not produce dihydroxyacetone or gas from glucose. Hydrolyses casein, DNA, gelatin and Tweens 20, 40 and 60, but not aesculin, hypoxanthine, lecithin, starch, glyceryl tributyrate, Tween 80, tyrosine, urea or xanthine. Produces acid from Dfructose, D-mannitol, gluconate, glycerol, 5-ketogluconate and N-acetyl-b-glucosamine; these carbohydrates are also used as sole carbon and energy sources; no other substrate of the API 50 CH system is fermented or used for growth. With API ZYM, API 20 E and API Coryne, positive for alkaline phosphatase, esterase lipase (C8), pyrazinamidase and pyroglutamate arylamidase; other enzyme activities in these API strips are negative. The cell-wall peptidoglycan contains D-aspartate, L-lysine, D-alanine and D-glutamate (type A4a, L-Lys-D-Asp). The major cell-wall sugar is xylose. The predominant respiratory menaquinones are MK-7 and MK-6. The major fatty acids are iso-C 15 : 0 , anteiso-C 15 : 0 , iso-C 17 : 1 v10c, anteiso-C 17 : 0 and iso-C 17 : 0 . The polar lipid profile contains major amounts of diphosphatidylglycerol, phosphatidylglycerol and phosphatidylethanolamine.
The type strain is WS 4626 T (5DSM 25057 T 5LMG 26643 T ), isolated from a medical practice in Bavaria, Germany. The DNA G+C content of the type strain is 37.1±0.5 mol% (HPLC).
